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METHOD AND APPARATUS FOR PROVIDING A 
WIRELESS INTEROFFICE FACILITY 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates generally to the field of communications networks 
and, more specifically, to a microwave communication network which overlays a public 
switched telephone network and provides a wireless interoffice facility. 

Background Information 

The deregulation of the telecommunication service industry in the United States, 
along with an explosive increase in the use of the Internet, has led to the emergence of 
numerous new carriers and service providers who compete for customers desiring local 
phone service, long distance service, supplementary services (e.g., call waiting, voice- 
mail, caller ID and the like) and Intemet access. While the advent of such competition 
was both anticipated and desired by regulators, the resultant demands for access to and 
services from historical competitors have proved difficult to manage and, in some cases, 
overwhelming. 

For example, the emergence of Digital Subscriber Line (DSL) service, popular for 
Intemet access, has resulted in substantial demand on incumbent local exchange carriers 
(ILECs) to provide increased bandAvidth between central offices and tandem switches to 
accommodate new DSL service providers. Similar demands for access or services may 
also be made by competitive local exchange carriers (CLECs) who are competing with 
ILECs. 


1 


PATENT 
102088-0001 


Faced with ever increasing demands from other carriers and Internet service pro- 
viders, at least some of whom are also competitors, ILECs are reluctant to make substan- 
tial new capital investments with uncertain prospects for retum. In addition, in crowded, 
older metropolitan areas, creation of additional bandwidth in the public switched tele- 
phone network (PSTN) usually implies installation of new or additional fiber optic cable. 
However, installation of such additional cable is often cost prohibitive as it requires ex- 
tensive capital investment not fitting the business model of the ILEC, particularly in 
situations where the additional capacity is being sought by a CLEC who, by definition, is 
competing v^th the ILEC. 

What is needed is a cost effective, flexible, relatively easy to install system which 
provides needed bandv^dth in commercially significant quantities and in a way that al- 
lows various types of carriers to obtain and use such bandvddth for whatever services 
they may choose. 

SUMMARY OF THE INVENTION 

In brief summary, the present invention provides a microwave communication 
network which overlays the PSTN and provides a wireless interoffice facility (lOF) be- 
tween or among the central offices, tandem switches or other premises which are nor- 
mally controlled by an ILEC. A plurality of microwave transceivers are geographically 
arranged so as to create wireless bandwidth where, for example, an ILEC has insufficient 
wireline bandwidth available, or where such wireless bandwidth may represent a better 
value, is desirable for redundancy, or simply provides service which is complementary to 
that of the ILEC or CLEC. Some or all of the microwave transceivers may be co-located 
with the ILECs facilities, but such transceivers may be placed in other locations as ap- 
propriate. 

The present invention provides wireless bandwidth in quantities that are equiva- 
lent to the speed of an OC-48 signal. The bandwidth is usable by CLECs, ISPs, inter- 
exchange carriers (IXCs), ILECs or other carriers or service providers who require band- 
width that may not be available or, if available, may be too expensive. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention description below refers to the accompanying drawings, of which: 
Fig. 1 is a diagram of a portion of a public switched telephone network known in 
the prior art; 

Fig, 2 is a diagram of microwave communication network, constructed in accor- 
dance with a preferred embodiment of the present invention, which overlays a PSTN and 
provides a wireless interoffice facility among facilities controlled by an ILEC; and 

Fig, 3 is a diagram of an alternative embodiment of the present invention in which 
a wireless interoffice facility is provided between one or more facilities controlled by an 
ILEC and one or more facilities controlled by a conmion carrier other than the ILEC, 

DETAILED DESCRIPTION OF AN ILLUSTRATIVE 

EMBODIMENT 

Figure 1 shows a portion of a public switched telephone network (PSTN) 2 
known in the prior art. A central office 4, tandem switch 6 and other premises 8 which 
are owned by an ILEC are connected in communicating relationship by a synchronous 
optical network (SONET) ring 10. Those skilled in the art will understand that other 
types of wu^eline networks may be used to interconnect such facilities, but SONET is the 
widely used standard. 

Subscribers 12a, 12b are connected in communicating relationship with central 
office 4 by lines 14a, 14b, respectively, which may represent simple analog phone Unes, 
Tl spans or other types of circuits as may be ordered by the subscriber. An interex- 
change carrier (IXC) maintains two pomts of presence (POP) 16a, 16b on opposite sides 
of a local access and transport area (LATA) boundary or state line 18. POPs 16a, 16b 
serve to carry traffic bidirectionally between LATAs or across state lines in conformance 
with prevailing regulations. An ILEC owned tandem switch 20, central office 22 and 
other premises 24 are connected in communicating relationship via SONET ring 26, 

SONET rings 10 and 26 are implemented with fiber optic cable which is typically 
installed in undergroxmd conduits or similar protective enclosures that extend among 
various buildings owned or controlled by the ILEC. Thus, should the traffic carried by 
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SONET 10 ring approach the limit of its capacity, additional fiber optic cable and/or 
higher capacity SONET hardware must be installed among central office 4, tandem 
switch 6 and other premises 8 in order to increase capacity in a conventional manner. 

Figure 2 shows a wireless interoffice facility (lOF) 28, constructed in accordance 
5 with the present invention, which overlays a portion of the PSTN, Wireless lOF 28 
functions to provide wireless bandwidth among an ILEC's central offices, tandem 
switches and other premises, as well between LATAs and across state Hnes. For clarity, 
common reference numbers are used for elements which were introduced previously. 

Wireless lOF 28 is preferably implemented by a plurality of microwave trans- 
10 ceivers 30a-30e. It will be understood by those skilled in the art that any number of 
transceivers that is greater than or equal to two could be used in constructing a wireless 
lOF that meets the requirements of a particular application. It will similarly be under- 
stood that each of transceivers 30a-30e is coupled to an appropriate antenna that may be 
mounted on a tower, rooftop or other structure depending on local topography. 

15 In a preferred embodiment, microwave transceivers 30a-30e are of a commer- 

cially available type sold by NEC America (3000 series) and may be purchased sepa- 
rately or as part of a turnkey system. In an aggregation, transceivers 30a-30e are capable 
of reliably transmitting the equivalent capacity of an OC-48 circuit via sixteen (1 6) OC- 
3s. Thus, among central office 4, tandem switch 6, and premises 8, wireless lOF 28 pro- 

20 vide wireless bandwidth which is equivalent to that obtainable from installing a tradi- 
tional fiber optic network. It should be understood that other transmission speeds may 
also be used depending upon the requirements of a particular application and available 
technology. 

The geographical locations of microwave transceivers 30a-30e are typically influ- 
25 enced by a variety of factors. For example, under prevailing regulations, it may be possi- 
ble to co-locate one or more of transceivers 30a-30e within a central office, tandem 
switch or other ILEC premises. Such co-location may facilitate necessary connections 
between the transceivers and the PSTN, a private network or other third party equipment. 
On the other hand, topography or physical space limitations may suggest that one or more 
30 of transceivers 30a-30e should be located on premises owned or controlled by an ILEC, 
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but not necessarily co-located with the ILEC's equipment. In addition to providing an 
alternative communication path to the PSTN for communications among an ILEC's fa- 
cilitieSj wireless lOF 28, by virtue of microwave transceivers 30c and 30d, provides 
Avireless bandwidth extending across LATA boundary/state line 18. Thus, the present 
5 invention advantageously enables inter-LATA or interstate service without the need for 
an IXC in addition to a local exchange carrier. 

Figure 3 shows an alternative embodiment of the present invention in which a 
wireless lOF is provided between one or more facilities controlled by an ILEC and one or 
more facilities controlled by a common carrier other than the ILEC. A microwave trans- 

10 ceiver 3 Of, similar to transceivers to 30a-30e discussed above, is associated with a loca- 
tion 32a which may represent a CLEC central office, a carrier hotel, a tandem switch or 
other premises which are controlled by a common carrier other than the ILEC. It should 
be understood that location 32a could also represent other facilities or types of facilities 
controlled by a common carrier other than the ILEC. As a result, wireless lOF 28 is ef- 

15 fectively extended between one or more facilities controlled by the ILEC (/. e. , ILEC cen- 
tral ofSce 4 and ILEC premises 8) and one or more facilities controlled by a common car- 
rier other than the ILEC. 

Also shown is a microwave transceiver 30g which may, for example, be located at 
a tower that is not associated with carrier facilities. Transceiver 30g, or others like it may 
20 be used to extend wireless lOF 28 to other common carrier premises 32b or to cover long 
distances between ILEC or common carrier facilities. 

The foregoing description has been limited to specific embodiments of this in- 
vention. It will be apparent, however, that variations and modifications may be made to 
the invention, with the attainment of some or all of the advantages of the invention. 
25 Therefore, it is the object of the appended claims to cover all such variations and modifi- 
cations as come within the true spirit and scope of the invention. 

What is claimed is: 
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